Lipoprotein biosynthesis in the larvae of the tobacco hornworm, Manduca sexta.
Lipoprotein biosynthesis in larvae of the tobacco hornworm (Manduca sexta) was investigated. By immunoblotting, it was shown that the apoproteins are present in the fat body, but not in the midgut. Fat body incubated in vitro with [35S]methionine secreted labeled apoproteins. However, when the density of the secreted particle was determined, it was found at 1.24-1.28 g/ml instead of 1.15 g/ml, which is the density of the circulating lipoprotein. Lipid analysis of immunoprecipitated lipoprotein secreted by the fat body showed a phospholipid/diacylglycerol ratio of 8.3 rather than 0.9, the ratio found in the circulating lipoprotein. When labeled oleic acid or triolein was fed to larvae, it was found that greater than 98% of the label in the circulating lipoprotein was in diacylglycerol. In studies using animals raised on a fat-free diet, it was shown that the circulating lipoprotein has properties comparable to those of the material secreted in vitro by the fat body and that this diacylglycerol-poor particle can be converted to the normal lipoprotein by feeding a bolus of triolein. These data support the hypothesis that the fat body makes and secretes a "nascent" lipoprotein which contains apoproteins and phospholipid, but is devoid of diacylglycerol. The diacylglycerol is then picked up from the midgut to complete assembly of the mature circulating lipoprotein.